Transverse bone growth and cortical bone mass in the human prenatal period.
The prenatal development of the normal diaphysis of the human long bone was studied through postmortem radiographs in 60 stillborns and 86 newborns of 20-41 weeks gestational age. Quantitative parameters were determined for the tibia, femur, and humerus. In all three long bones, significant positive correlations were found between the diaphyseal diameter, medullary diameter, cortical thickness, and cortical area, and the gestational age, body weight, body height, and bone length. No significant differences in any studied parameters were observed between males and females. In the tibia, the diaphyseal diameter grew more than in the femur and humerus. In these two latter bones, the medullary diameter growth rate was greater than the diaphyseal diameter growth rate, and thus the Barnett-Nordin index and percentage of cortical area showed mild but significant negative correlations with gestational age, body weight, body height, and bone length. The velocity of medullary diameter growth was similar (0.05 mm/week) in all three long bones; however, the velocity of diaphyseal diameter growth was greater in the tibia (0.161 mm/week) than in the femur (0.142 mm/week) or humerus (0.129 mm/week). The diaphyseal growth rate decreased in the second half of the period studied in all three bones. This decrease was more striking in the humerus. Observed differences in diaphyseal growth among the long bones studied may be genetically determined in relation to its different postnatal functions.